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Abstract
Objectives Diabetes is a chronic disease that markedly affects the daily life of individuals and lowers subjective well-being. Self-
compassion, or treating oneself with kindness and acceptance during challenging circumstances, may improve subjective well-
being among people with diabetes. In the current study, we explored the relationships between duration of diabetes, positive and
negative components of self-compassion (i.e., self-compassion and self-coldness), and life satisfaction.
Methods The sample consisted of 112 persons with type 1 diabetes. A Self-Compassion Scale and Satisfaction with Life Scale
were used.
Results A parallel multiple mediation model revealed that diabetes duration was related to lower self-coldness but not to self-
compassion. Both self-coldness and self-compassion strongly correlated with life satisfaction. Diabetes duration demonstrated a
significant indirect effect on life satisfaction through self-coldness (b = 0.08, 95% CI [0.01, 0.16]), but not through self-
compassion (b = 0.00, 95% CI [− 0.06, 0.06]).
Conclusions The study suggests the need to examine the positive and negative components of the Self-Compassion Scale
separately when studying well-being of persons with type 1 diabetes, as well as to prepare tailored self-compassion and self-
coldness interventions that can be adjusted for people with varying diabetes durations.
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Type 1 diabetes (T1D), also called insulin-dependent diabetes or
juvenile diabetes, is a chronic and unremitting disease that com-
prises approximately 5 to 10% of all diabetes cases (Daneman
2006). In T1D, the immune system attacks the insulin-producing
β cells in the pancreas, culminating in absolute insulin deficien-
cy. The onset of T1D can occur at any age, but it is seen mostly
before 30 years of age (Van Tilburg et al. 2001).
T1D places a significant burden on individuals and their
families, affecting emotional, mental, occupational, and social
functioning (Lloyd and Orchard 1999; Ventura et al. 2019).
Living with T1D demands daily self-management that in-
cludes strict adherence to a treatment regimen of
administering insulin multiple times a day via injections or
an insulin pump, regularly monitoring blood glucose levels,
counting carbohydrates, following a healthy diet, exercising
regularly, and managing ongoing medical care (Daneman
2006). Not adhering to the treatment regimen may lead to
serious microvascular and macrovascular complications, and
even death (World Health Organization [WHO] 2016).
Not surprisingly, T1D has a detrimental effect on emotional
well-being, evoking feelings of fear, blame, guilt, and shame
(Friis et al. 2016), which can lead to depression and anxiety
(Roy and Lloyd 2012). People with diabetes report lower life
satisfaction than in the general population (Connell et al. 1990;
Holmes-Truscott et al. 2016) and this decreased subjective well-
being is somewhat more common among patients with longer
diabetes duration (Ahola et al. 2010; Lloyd and Orchard 1999).
In a study of 1000 diabetic persons, those with longer diabetes
durations were more depressed, and had lower levels of energy,
positive well-being, and general well-being (Petterson et al.
1998). This makes sense because life satisfaction results from
congruence between a person’s perceived life circumstanceswith
their own set of standards in a longer time perspective (Pavot and
Diener 2008). Longer duration of diabetes is associated with the
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higher rates of serious complications and diabetes-related comor-
bidities (Gebremedhin et al. 2019; Gorst et al. 2015); thus, the
longer a person has diabetes, the more they experience the long-
term impact of TD1 on their desired goals, aspirations, and
livelihood.
It has been well documented that satisfaction with life con-
tributes to effective self-management and thus better clinical
outcomes in people with diabetes (American Diabetes
Association [ADA] 2019b; Stahl-Pehe et al. 2017).
Therefore, the ADA (2019b) calls for T1D patient care to
extend beyond medical outcomes to quality of life and sub-
jective well-being. In light of the above facts, there is a neces-
sity to seek psychological factors that may help patients with
T1D lead more satisfying lives (Pavot and Diener 2008). Self-
compassion is a promising candidate given its health-
promoting effects noted in previous studies (Neff and
Germer 2013; Sirois et al. 2015).
Introduced to the scientific literature by Neff (2003a), self-
compassion involves relating to oneself with kindness, care,
and acceptance in times of failure and difficulty. Self-
compassion consists of three components on bipolar ends:
(1) being kind, caring, and understanding with oneself (self-
kindness) rather than being harsh and judgmental (self-judg-
ment); (2) recognizing that all humans are imperfect and that
all people make mistakes and have serious life difficulties
(common humanity) rather than feeling isolated from other
people as a result of one’s perceived imperfection
(isolation); and (3) taking a balanced perspective of one’s
painful experiences (mindfulness) rather than becoming fully
absorbed by one’s problems and embroiled by one’s own
negative emotional states (over-identification; Neff 2016).
There is substantial evidence that self-compassion improves
mental health and well-being by helping people respond to
stressful events or feelings of inadequacy in a healthy way,
providing greater emotional resilience, facilitating goal setting
and goal achievement, and promoting positive health behav-
iors (Sirois et al. 2015; Zessin et al. 2015).
A growing number of studies suggest self-compassion is
beneficial in diabetes treatment. For instance, in a study of 310
adults with T1D or type 2 diabetes (T2D), self-compassion
was associated with better psychological well-being, im-
proved self-management behavior, and more optimal hemo-
globin A1c (HbA1c) levels (Ferrari et al. 2017). Findings of a
large study (N = 1907) of adults with TD1 or TD2 supported
these results (Ventura et al. 2019). Specifically, self-
compassion was associated with behavioral (i.e., healthy eat-
ing and physical activity), clinical (i.e., better HbA1c results),
and emotional (i.e., fewer depressive and anxiety symptoms,
and lower diabetes distress) outcomes. Similarly, Friis et al.
(2015b) found that self-compassion was negatively related to
diabetes distress and depression among patients with T1D and
T2D. Moreover, self-compassion buffered the effect of high
diabetes distress on suboptimal HbA1c.
Most studies measure self-compassion using the Self-
Compassion Scale (SCS; Neff 2003b). This 26-item research
tool consists of 6 subscales, or 3 bipolar pairs consistent with
theoretical foundations: self-kindness versus self-judgment,
common humanity versus isolation, and mindfulness versus
over-identification. Although the SCS was originally pro-
posed as a one-factor measure, in recent years, scholars have
debated whether the SCS is actually a two-factor measure. A
growing number of studies have demonstrated that the three
positive scales and three negative scales of the SCS in fact
create two separate, superordinate factors (named self-
compassion and self-coldness or self-criticism, respectively;
Brenner et al. 2017; López et al. 2015) that are theoretically
distinct, have unique associations with well-being and dis-
tress, and respond differently to interventions (Brenner et al.
2018; Eriksson et al. 2018). In diabetes research, one study
considered the distinction between self-compassion and self-
coldness (Kane et al. 2018); in a sample of adults with T2D,
baseline self-coldness significantly predicted diabetes distress
over 3 months. By contrast, self-compassion was not indepen-
dently correlated with diabetes distress, neither cross-
sectionally nor longitudinally (Kane et al. 2018).
The purpose of the current study was to examine the rela-
tionships between duration of diabetes, self-compassion, self-
coldness, and satisfaction with life among people with T1D.
Consistent with previous research, we expected a negative
direct effect of duration of diabetes on life satisfaction (Ahola
et al. 2010; Petterson et al. 1998). However, with longer du-
ration of disease—as people become used to the routine and
self-management of TD1—it may become easier to respond to
themselves and their T1D more compassionately (Sirois et al.
2015) and less coldly. Thus, there may also be positive indi-
rect effects of diabetes duration on life satisfaction through
self-compassion and self-coldness. Accordingly, we hypothe-
sized that diabetes duration would be positively related to self-
compassion and negatively to self-coldness; in turn, self-
compassion and self-coldness would be positively and nega-
tively associated with life satisfaction, respectively. In other
words, we hypothesized two positive indirect effects of diabe-
tes duration on life satisfaction through self-compassion and
self-coldness, which are in the opposite direction of the hy-
pothesized direct effect. This concept of inconsistent
mediation (MacKinnon et al. 2007) has been observed in the
social science literature (Vermeulen-Smit et al. 2014).
Method
Participants
The sample consisted of 112 adults (80.4%women and 19.6%
men) with T1D. The mean age of the participants was
28.29 years (SD = 7.6). Approximately two-thirds (n = 73)
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of the participants were in an intimate relationship, whereas 38
of them were single; 1 person did not indicate relationship
status. The mean duration of diabetes was 13.75 years
(SD = 8.78). HbA1c exceeded the threshold value of 7%
(ADA 2019a) for 60 participants (53.6%); for the remaining
participants, the counts were normal (i.e., < 7%).
Procedures
A web-based survey was administered from February to
August 2018. The information about the research was placed
in Polish-speaking Facebook groups focused on promoting
diabetes care and sharing personal experiences with diabetes
management. Moreover, a request for participation was sent to
people who described in their Instagram accounts that they
had diabetes. The participants were informed about the aims
of the study and its procedure and were assured about the
voluntary participation and anonymity. Informed consent
was obtained online from each participant.
Measures
Self-Compassion Scale (SCS) The SCS (Neff 2003b) is a 26-
item scale that assesses positive (i.e., compassionate) and neg-
ative (i.e., uncompassionate) ways of self-responding during
times of adversity. Each item is measured using a 5-point
Likert scale, on which 1 means “almost never,” and 5 means
“almost always.” The current study used the Polish version of
the SCS. Examination of the factor structure and model-based
reliability of the Polish SCS supported the use of the SCS as a
two-factor measure of self-compassion and self-coldness rath-
er than one-factor measure (Fopka-Kowalczyk et al., manu-
script in preparation). Similarly, self-compassion and self-
coldness have demonstrated unique patterns of correlations
with positive (e.g., humor, emotional support) and negative
(e.g., disengagement, substance use) coping strategies
(Fopka-Kowalczyk et al., manuscript in preparation), which
is consistent with research that used the SCS to examine its
relationships with positive and negative outcomes (e.g.,
Brenner et al. 2018; see also Muris et al. 2019). Overall, the
results of the Polish validation indicated that the SCS is a
reliable and valid tool, which can be used to measure self-
compassionate and uncompassionate ways of self-
responding during times of adversity.
In the current study, self-compassion was calculated as a
sum of three components of compassionate self-responding
and the latter as a sum of three components of uncompassion-
ate self-responding. Cronbach’s alphas ranged from 0.72
(“mindfulness”) to 0.86 (“self-kindness”) for the SCS scales.
Self-compassion and self-coldness indices yielded an internal
consistency estimate of 0.89 and 0.85, respectively.
Satisfaction with Life Scale (SWLS) We used a Polish adapta-
tion (Juczyński 2001) of the SWLS (Diener et al. 1985) to
assess satisfaction with the respondent’s life as a whole.
SWLS is one of the most widely used measures of the
cognitive-judgmental component of subjective well-being in
both research and clinical settings (Pavot and Diener 2008).
Participants indicated the extent to which 5 items of the
SWLS reflected how they perceived their lives, using a 7-
point Likert scale (1 = “strongly disagree,” 7 = “strongly
agree”). The level of life satisfaction was calculated by sum-
ming up all the responses. Cronbach’s alpha coefficient for
SWLS in the current study was 0.88.
Sociodemographics and Diabetes-Related Measures The
sociodemographic characteristics of the participants were
measured with single items. As for diabetes-related character-
istics, participants were asked about the duration of diabetes
and their latest results for the HbA1c test.
Data Analyses
Sample size was determined in accordance with the recommen-
dations of Fritz and Mackinnon (2007) for achieving adequate
power when testing for mediation.We selected amedium effect
size based on prior research and theoretical premises (Sirois
et al. 2015; Zessin et al. 2015). For a mediation analysis using
a bias-corrected bootstrapping method, a sample size of 71
would be required to detect a medium mediation effect with
80% power (Fritz andMackinnon 2007). Therefore, the current
sample size (N = 112) was sufficiently powered.
In the first step of analysis, we examined patterns of missing
data using the Little’sMissing Completely at Random test (Little
1988) to decide whether and how to impute the missing values.
Then, we calculated descriptive statistics along with bivariate
correlations for the study variables. Calculations were performed
using IBM SPSS Statistics version 25.0 (IBM Corp. 2017).
In the next step, we tested a parallel multiple mediation
model using the PROCESS macro for SPSS (Model 4;
Hayes 2013). In this model, the specific indirect effects
of potential mediators are tested simultaneously, without
the assumption of causal relationships between them
(Preacher and Hayes 2008). To test indirect effects, we
computed 10,000 bootstrapping subsamples and used a
95% bias-corrected confidence interval (MacKinnon et al.
2004; Shrout and Bolger 2002). Bootstrap methods dem-
onstrate high statistical power and address the non-
normality of the indirect effect sampling distribution
(MacKinnon et al. 2004). An indirect effect was consid-
ered significant if the particular 95% bootstrap confidence
interval did not include the value of 0. Based on the theo-
retical premises, gender and the self-reported HbA1c level
were introduced to the mediation model as control vari-
ables (Sparring et al. 2013; Tanenbaum et al. 2018).
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Results
The percentage of missing values was 1.04%. Little’s test
indicated that the missing cases followed the pattern of miss-
ing completely at random (χ2(4) = 3.49; p = 0.48). We then
performed a single imputation by the expectation–
maximization algorithm (Dempster et al. 1977). For all the
calculations, we used the Missing Value Analysis Module in
SPSS version 25.0 (IBM Corp 2017).
Table 1 presents means, standard deviations, and bivariate
correlations for the study variables. Following the interpreta-
tion of the SWLS scores suggested by Diener (2006), 27.7%
of the patients were dissatisfied or extremely dissatisfied with
their lives; 18.8% were slightly below the average in life sat-
isfaction; 33.0% had an average level of life satisfaction; and
20.5% were satisfied or highly satisfied with their lives. Life
satisfaction was strongly correlated with both self-compassion
and self-coldness. Diabetes duration was negatively correlated
with self-coldness but was not significantly correlated with
self-compassion or life satisfaction.
The multiple mediation model results are presented in Fig. 1
and Table 2. As predicted, duration of diabetes was associated
with lower self-coldness (b = − 0.25, p = 0.017; β = − 0.23),
which, in turn, was linked to lower life satisfaction (b = − 0.31,
p < 0.001; β = − 0.45). Diabetes duration did not demonstrate a
significant relationship with self-compassion (p = 0.96) or a di-
rect effect on life satisfaction (p = 0.63). Bootstrapping results
indicated a significant indirect effect of diabetes duration on life
satisfaction through self-coldness (b = 0.08, 95% CI [0.01,
0.16]). Conversely, the indirect effect via self-compassion was
not significant (b = 0.00, 95% CI [− 0.06, 0.06]). The total effect
of diabetes duration on life satisfaction was not significant (b =
0.05, p = 0.50). The model accounted for 47% of the explained
variance in life satisfaction.
Discussion
Role of Self-Coldness Versus Self-Compassion in Life
Satisfaction
This study examined associations between duration of illness,
self-compassion, self-coldness, and life satisfaction among
persons with T1D. The most important finding of our study
is that diabetes duration demonstrated an indirect effect on life
satisfaction through self-coldness. This effect may be ex-
plained by a time-related increase in patients’ knowledge of
diabetes and a better understanding of its causes, course, and
treatment regimen (Cunningham et al. 2018; Kueh et al.
2015). With diabetes duration, those with T1D may gain
and/or internalize awareness that they are not responsible for
the occurrence of the disease. They also may gain a greater
understanding that diabetes does not necessarily mean either
being overwhelmedwith fears of not meeting glycemic targets
or separating oneself from other people due to diabetes. The
recognition of these facts may alleviate patients’ feelings of
self-criticism, sense of isolation, and over-identification with
negative feelings related to diabetes, thereby improving their
satisfaction with life (see Friis et al. 2015a).
Unexpectedly, the relationship between diabetes duration
and life satisfaction was non-significant. This result might be
due to our specific sample consisting of somewhat young
individuals diagnosed with diabetes for a relatively short pe-
riod of time. While it is well documented that diabetes com-
plications increase in severity and reduce quality of life and
well-being over time (Gebremedhin et al. 2019; Gorst et al.
2015), complications typically develop 15–20 years after on-
set (Alemzadeh and Ali 2011; Altınok et al. 2016). Future
studies should examine the relationship between diabetes du-
ration and life satisfaction across samples of patients with
more diversified duration of disease.
In contrast with the findings concerning self-coldness, du-
ration of diabetes was not significantly related to self-compas-
sion. As such, the indirect effect of diabetes duration on life
satisfaction through self-compassion was also not significant.
These results provide support for studies advocating for a
separate analysis of self-compassion and self-coldness
(Brenner et al. 2017; Muris and Petrocchi 2017). Moreover,
in this context, it is useful to recall a metaphor used by Gable
and Haidt (2005) that compares traditional psychology and
positive psychology: “[P]sychology was said to be learning
how to bring people up from negative eight to zero but not as
good at understanding how people rise from zero to positive
eight” (p. 103). Likewise, our study suggests that the time-
related decrease in self-coldness brings people with T1D from
“negative eight to zero.” However, in light of the findings, it
seems dubious that “rising from zero to positive eight” (i.e.,
increasing self-compassion) may occur spontaneously over
Table 1 Means, standard
deviations, and correlations
between study variables
Variables M SD Range (1) (2) (3) (4)
1. Duration of diabetes (years) 13.75 8.78 0.5–46 –
2. Self-compassion 34.81 9.41 13–65 0.01 –
3. Self-coldness 41.96 9.72 13–65 − 0.23* − 0.22* –
4. Life satisfaction 19.21 6.70 7–35 0.08 0.53*** − 0.54*** –
M, mean; SD, standard deviation. *p < 0.05, ***p < 0.001. N = 112
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time in this group. It is more likely that the development of
self-compassion requires additional emotional and cognitive
efforts to initiate considerable changes in one’s attitude toward
self.
The results of our study have important practical implica-
tions concerning the preparation of self-compassion trainings
for patients with T1D. Self-compassion is considered to be a
trainable resource that can be fostered with appropriate inter-
ventions (Neff and Germer 2013). Indeed, a randomized con-
trol trial involving an 8-week mindful self-compassion (MSC)
intervention for patients with diabetes increased self-
compassion; and reduced depression, diabetes distress, and
HbA1c in the experimental group only, with results main-
tained at 3-month follow-up (Friis et al. 2016). Our study
findings suggest that the content of self-compassion interven-
tions should be adjusted to diabetes duration. More specifical-
ly, for patients with longer diabetes duration, therapeutic in-
terventions aimed at directly promoting self-kindness, com-
mon humanity, and mindfulness may be particularly fruitful.
By contrast, patients with a short duration of diabetes may
primarily need interventions aimed at reducing the levels of
self-coldness components. The latter suggestion is roughly
consistent with the opinion of Friis et al. (2015a) who consider
reducing negative self-judgment to be crucial for improving
the life satisfaction of persons with diabetes.
Limitations and Future Research
Several limitations of our study should be considered and lend
recommendations for future research. Although our sample size
exceeded the minimum requirement for our study analyses, the
number of participants was relatively small. The majority of
participants were women, and we recruited our sample through
social networking sites, which may limit the generalizability of
our results. As such, future research should examine this model
among more diverse samples. Another limitation is that we did
not control for comorbidity in our analyses. Instead, we focused
on two control variables, gender and HbA1c, based on empirical
findings that being female (Graue et al. 2003; Sparring et al.
2013) and having poor glycemic control (as measured by
HbA1c;Van derDoes et al. 1996) correlatewith lower subjective
well-being in patients with diabetes. HbA1c in particular is con-
sidered to be a salient predictor of subjective well-being (Van der
Does 1996), as well as a correlate with medical variables (e.g.,
comorbidities, physical symptoms; Gebremedhin et al. 2019;
Gorst et al. 2015) and psychological functioning (e.g.,
Fig. 1 Parallel multiple mediation model for satisfaction with life.
*p < 0.05, ***p < 0.001. X = independent variable; M = mediating
variable; Y = dependent variable; path a = effect of X on M; path b =
effect of M on Y; path c’ = direct effect (the effect of X on Y adjusted for
M); path c = total effect (the sum of direct and indirect effects; c’ + ab).
The regression coefficients were displayed in unstandardized form.
Significant indirect effect pathways are presented in bold. For legibility,
the regression coefficients for two control variables (i.e., gender and
HbA1c level) were omitted. Control variables only demonstrated one
significant relationship: exceeding the HbA1c threshold value of 7%
was associated with lower self-compassion (b = − 3.62; p = 0.049)
Table 2 Total, direct, and indirect effects of diabetes duration on life satisfaction
Total effect (path c) Direct effect (path c’) Indirect effects (ab)
Coefficient (SE) t value Coefficient (SE) t value Variable Point estimate (boot SE) BC 95% CI (lower, upper)
0.05 (0.07) 0.68 − 0.03 (0.06) − 0.49 Self-compassion (path a1b1) 0.00 (0.03) (− 0.06, 0.06)
Self-coldness (path a2b2) 0.08 (0.04) (0.01, 0.16)
SE, standard error; boot SE, bootstrap standard error; BC 95% CI, bias-corrected bootstrap confidence intervals; lower, upper, lower and upper bounds
The regression coefficients were displayed in unstandardized form. Estimates were based on 10,000 bootstrap samples. An indirect effect was considered
Significant if the bootstrap confidence interval did not include zero. The significant specific indirect effect was italicized
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depression, anxiety, fatigue, diabetes distress; Hilliard et al. 2016;
Van Tilburg et al. 2001). Thus, although we did not include
comorbidities, we likely controlled for variance shared with
HbA1c. Despite the lack of inclusion of comorbidity as a control
variable, our model accounted for 47% of the variance in life
satisfaction. Nevertheless, future studies should control for co-
morbid conditions, such as microvascular and macrovascular
complications, autoimmune disorders, or mental health prob-
lems. Also, future studies could expand the sample to include
persons with T2D. In contrast with T1D, T2D depends heavily
on a person’s lifestyle (WHO 2016); relationships between dia-
betes duration, self-compassion, self-coldness, and life satisfac-
tion may be somewhat different in this sample compared with
persons with T1D (see Ventura et al. 2019).
Another limitation is that this study used a cross-sectional
design. As such, we cannot be certain about the directions of the
relationship between self-compassion, self-coldness, and life
satisfaction. However, we prepared our model based on exper-
imental and correlational findings indicating that self-
compassion exerts a positive influence on life satisfaction and
well-being, whereas self-coldness predicts depression and anx-
iety (Eriksson et al. 2018; Kane et al. 2018). To infer causality,
future studies should examine our study model longitudinally.
Finally, we should consider the study measures. We used a
non-specific measure of self-compassion. Although this is the
norm in self-compassion research, future studies may take
advantage of using a newly developed tool measuring
diabetes-specific self-compassion (Tanenbaum et al. 2018).
In addition, we limited our investigation to a cognitive-
judgmental aspect of subjective well-being. Future studies
could reveal additional insights by including the affective as-
pect of well-being (i.e., positive and negative emotions).
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